Background: Under-nutrition is a public health problem in Myanmar. Despite current efforts, the exclusive breastfeeding rate (EBF) for children under six months is only 24%. Intention to breastfeed is a strong predictor for long-term breastfeeding, however, little is known about pregnant women's breastfeeding intentions in Myanmar. We, therefore, aimed to identify the factors associated with women's intention to EBF.
Background
World Health Organization (WHO) recommends that all infants should be exclusively breastfed (EBF) in the first six months of life [1] . Several studies acknowledge that breastfeeding is an ideal food for healthy growth and development of infants, serves as a key protective factor against common childhood infectious diseases, and has short and long term benefits for children and mothers [2] [3] [4] [5] . Decisions and breastfeeding practices are influenced by a wide range of individual, cultural and socioeconomic factors [6] [7] [8] [9] [10] . Studies show that awareness, previous experiences, perceived barriers and self-efficacy for breastfeeding all influence women's actual breastfeeding practices [9, 11, 12] .
In Myanmar, breastfeeding is practiced universally and although 90% of mothers were aware of breastmilk benefits and 76% fed breastmilk to their newborn within one hour after birth, only 24% of babies under six months of age were EBF [13] . Myanmar has the second lowest EBF rate in South-East Asian countries, behind Thailand [14, 15] . Undernutrition is the underlying cause of estimated 45% of deaths among under-five children in middle and low income countries including Myanmar [16] . Government reported that 23% of underfive children in Myanmar were underweight and 35% were stunted [13] , which exceeded the global average of 25% [17] . The high stunting rate in Myanmar might contribute to the high infant and under-five child mortality rates in Myanmar (41 and 52 deaths per 1000 live births) [15] . Though the government has made several efforts to improve infant feeding practices in Myanmar, it is a challenge to find reliable data to inform the health program design.
Intention to breastfeed is an important predictor of actual breastfeeding practices, and if a woman intends to breastfeed before delivery, she will have a higher chance of exclusively breastfeeding and maintaining the practice even if challenged. A very strong desire to breastfeed was found to have a positive association with breastfeeding at 6 months in a study by Forster et al. [18] . This finding was supported by a review by Meedya et al. which found that woman's breastfeeding intention, her breastfeeding self-efficacy and her social support were positively associated with breastfeeding duration [19] . Likewise, studies conducted in Australia [18] , United Kingdom [20] and USA [21] have shown that pregnant women's pre-birth breastfeeding intention was a good predicator of the duration of their breastfeeding.
However, no similar studies have been conducted in Myanmar to explore pregnant mothers' intention to EBF and most available studies were conducted with postpartum women. The literature related to breastfeeding, which was most commonly found, was about the early initiation of breastfeeding, and knowledge, attitudes and awareness about breastfeeding, with few studies on intentions for breastfeeding. A more detailed understanding of the factors associated with pregnant women's intention to EBF is needed to assist policy makers develop effective interventions and to improve the rates of EBF in Myanmar. This paper aims to identify the factors associated with women's intention to EBF in Myanmar and qualitative study aims to give a deeper understanding of the associated factors.
Methods

Study design
The data for this study was collected in a baseline survey for a randomized controlled trial [22] , which aimed to assess the impact of mobile text messages on the breastfeeding practices of women enrolled through the antenatal clinic, Central Women's Hospital, Yangon, Myanmar. This study combines quantitative cross sectional survey data and qualitative in-depth interviews. A total of 353 pregnant women at 28-34 weeks of gestation, who were recruited into the trial, responded to the baseline survey questions over 6 weeks from January to February 2015. The survey collected data about factors potentially associated with the pregnant women's intention to EBF during study period. Qualitative study was also performed with a sub-sample of surveyed women to gain a deeper understanding of the associated factors after the survey data collection.
The Central Women's Hospital, Yangon was purposively selected because it is the largest tertiary public hospital in Myanmar providing free quality women's health services, and was an ideal setting where we could recruit women from various walks of life. It is accredited as a baby friendly hospital and women received a brief breastfeeding education during visits. This study was a part of a two arm randomized controlled trial, which aimed to investigate the effectiveness of mobile text messages on the breastfeeding practices of women from intervention and control groups [22] [23] [24] .
Study variables
The dependent variable was the women's intention to EBF and we use WHO definition of EBF [25] . The selection of potential determinants of intention to EBF was guided by the conceptual framework described in Fig. 1 . The independent variables were the pregnant woman and her husband's characteristics (age, religion and ethnicity); economic factors (education, occupation, income level and wealth index); and breastfeeding related characteristics (previous experiences, knowledge and sources, and self-efficacy). We used a 33-item breastfeeding self-efficacy scale with a five level Likert scale [11, 26] . Household wealth index and breastfeeding knowledge levels were grouped into low/medium/high categories. As recommended by the World Bank Poverty Network [27] , the wealth index was constructed using principal component analysis to determine the weights of the index based on information collected about several household characteristics and household assets. The household received 0 or 1 score depending on the possession of household assets, such as electricity, radio, television. The total scores were grouped into poor (bottom 40%), middle (next 40%) and rich (the top 20%). There were 9 breastfeeding knowledge questions and knowledge on breastmilk benefits, colostrum and recommended practice were assessed. Women received 0 for the wrong response and 9 for all correct answers. Breastfeeding self-efficacy scales were ranged from 33 to 165, with higher scores indicating higher levels of breastfeeding self-efficacy. Women who scored 0 to 82 positioned as low level and 83 to 165 as high level.
Sample size
The sample size for this study was determined by the requirements of the randomized controlled [22] for which it was the baseline survey. Sample size for the trial was calculated with the assumptions of 80% power, 5% two-sided alpha and 13% expected loss at follow-up. The EBF rate of Myanmar children at six months of age was 15% [4] and we hypothesized that EBF in the intervention group will be increased two-fold. The estimated sample size was 312 (156 per group) and the final sample size requirement was 353 participants to allow for 13% loss at follow-up. We estimate that for the present study this sample size would provide 80% power to detect a 30% relative difference (p1 0.3525, p2 0.5000) in a risk factor between women who intended to exclusively breast feed versus women who did not. Therefore, sample size for the submitted study was 353 with power = 0.80. STATA version 13.0 (Stata Corporation, Fig. 1 Conceptual framework for factors associating women's intention to exclusive breastfeeding; The selection of potential determinants of intention to EBF was guided by the conceptual framework. The independent variables were 'the pregnant woman and her husband's characteristics (age, religion, ethnicity)'; 'economic factors (education, occupation, income level and wealth index)'; and 'sources of breastfeeding knowledge', 'maternal breastfeeding knowledge level', 'previous pregnancy and breastfeeding history', 'breastfeeding self-efficacy level'. Dependent variable was 'women's intention to exclusive breastfeeding' USA) was used for sample size estimation and data analysis.
Quantitative part of the study Participants
We sampled all eligible pregnant women visiting the antenatal clinics of the Central Women's Hospital, Yangon during the study period. Inclusion criteria were pregnant women who were 28 to 34 weeks of gestation, had an uncomplicated and singleton pregnancy by ultrasound, had no illness that would contradict breastfeeding, were able to read and write Myanmar language, had access to a mobile phone and lived in an area with mobile network coverage. Exclusion criteria were having pregnancy complications, a multiple pregnancy and known medical condition(s) including mental illness that might hinder breastfeeding. We excluded women who declined to participate in the study. A total of 353 women were recruited for the study.
Data collection
The antenatal care clinic operates Monday to Friday and from 8 am to 12 pm. During data collection period, participant eligibility was assessed via hospital attendance registry (used by hospital staff ) and antenatal care records (kept by the participant) in which information such as age, weeks of gestation, pregnancy assessment and medical history were recorded. Researchers identified potential participants with the help of hospital nurses, approached potential eligible women at antenatal clinic waiting area, explained the study nature and confirmed eligibility. If a woman was agreed to participate, a written informed consent was obtained and survey data was collected with a tablet using a Dimagi CommCare application [28] . We could recruit average 10-15 women per day as most women visited hospital after 34 weeks of gestation and some declined to participate.
The survey questionnaires had 7 sections, including individual socio-economic status; previous breastfeeding history; breastfeeding knowledge and sources; perceived breastfeeding self-efficacy, intended breastfeeding patterns and reasons given. In developing the survey questionnaires, we adapted questions from a number of sources [9, 13, 29, 30] . Intention to breastfeed was measured by asking the woman 'Do you plan to breastfeed your child when you deliver?' , and a subsequent question, 'Do you plan to exclusively breastfeed your child?' while explaining the meaning of EBF. If a respondent answered 'Yes' a further question was asked about the age to which she planned to exclusively breastfeed her child.
Data analysis
STATA version 13.0 (Stata Corporation, USA) [31] was used for data analysis. Independent variable was examined against a set of independent variables to determine the prevalence and factors associated with intention to EBF. Preliminary analyses involved frequency tabulations of all selected characteristics. The associations were examined using 95% confidence intervals around the prevalence estimates and chi square tests.
Univariate and multivariate logistic regression were conducted to determine the unadjusted and adjusted odds ratios of intention to EBF.A six-stage model guided by the conceptual framework was constructed in the multivariate regression analysis. In the first model, the individual factors were entered into the baseline multivariable model and a manual stepwise backwards elimination process was conducted and only variables significantly associated with intention to EBF at a 0.05 significance level were retained in the model (model 1). Second, household economic factors were entered into model 1, and factors with p-values <0.05 were retained (model 2) after a backwards elimination process. Similar procedures were performed for subsequent models (significant factors from sources of knowledge were retained into model 3 and significant factors from knowledge levels were retained into model4) and finally previous pregnancy and breastfeeding history factors and breastfeeding self-efficacy levels were entered into the fifth and sixth stages, respectively. The odds ratios (OR) and their 95% confidence interval were used to measure the level of association of the factors with intention to EBF.
Qualitative part of the study Participants
We used purposive sampling, and selected a sub-sample of 24 women who participated in the baseline survey. Women were eligible to participate if they agreed to spend one hour after the survey and we recruited maximum 2 women per day. We pretested the interview guidelines with three pregnant women prior to data collection and in-depth interviews were conducted using these guidelines.
Data collection
After taking consents for interviews and audio-recordings, in-depth interviews were conducted immediately after the survey at a room situated at the hospital clinic. We explored topics such as perceptions and awareness of the benefits of breastmilk and recommended breastfeeding practice, sources of information and feedback on health staff, self-efficacy to breastfeed and perceived barriers to practice EBF for 6 months.
Data analysis
Thematic analysis was used [32] . All recorded interviews were transcribed verbatim in Burmese, saved in a word document and checked for accuracy. MPH translated a sample of the transcripts into English, MPH and AA read and discussed two transcripts and prepared a draft code list. MPH then added thematic codes emerged from a thorough reading of the transcripts and the final code list was discussed among the authors to increase inter-coder reliability.
Results
The study used a combination of quantitative survey data collection and qualitative in-depth interviews.
Quantitative study findings Figure 2 describes reasons for women's intention to EBF. Reasons given by the respondents were 'for child to be strong' , 'for child to be prevented from illness' , 'for child to have better memory' , 'be advised by health staff that breastmilk should be given' , 'be advised by printed media' , 'because breastmilk is easy to feed' , 'because breastmilk is free and good for my health'. The most commonly given reasons were 'for child to be strong (88%)' , 'for child to be prevented from illness (69%)' and 'be advised by health staff that breastmilk should be given' (51%)'. Table 1 shows that if a woman had high socio-economic status, had high breastfeeding knowledge or self-efficacy scale, or either her husband or herself was Bamar, she had high intention to EBF. Women who received knowledge from either health staff, printed media or internet had a significantly higher chance to practice intention to EBF than those who did not.
In contrast, working mothers and women who received knowledge from relatives were less likely to have intention to EBF. The intended breastfeeding pattern did not differ significantly with the remaining characteristics such as age, religion, education, income, age of marriage, previous birth and breastfeeding histories and other sources of knowledge. Table 2 presents the factors significantly associated with women's intention to EBF with both unadjusted and adjusted odds ratios and confidence intervals. After adjusting for all other confounders, working mothers were less likely to intend to EBF compared with nonworking mothers (adjusted OR (AOR) =0.30, 95% CI, 0.17, 0.53). Compared to poor households, the odds of the women's intention to EBF was higher among rich households (AOR = 2.43, 95% CI 1.08-5.47) and medium (AOR = 1.79, 95% CI 1.01-3.16) level households. An increase in breastfeeding knowledge level was associated with intention to EBF with women with highest knowledge levels having odds of intent to EBF 10 times higher than women with lowest knowledge level (AOR = 10.19, 95% CI 3.43-30.23), and women with medium knowledge level had 5 times higher odds to have intention to EBF (AOR = 5.46, 95% CI 1.79-16.72) than those with low knowledge. Women who reported Fig. 2 Mother's reasons for exclusive breastfeeding intention; reasons given by mothers for their intention to exclusive breastfeeding were assessed by a multiple response question and presented in 'x' axis. Reasons given were 'for child to be strong', 'for child to be prevented from illness', 'for child to have better memory', 'be advised by health staff that breastmilk should be given', 'be advised by printed media', 'because breastmilk is easy to feed', 'because breastmilk is free' and 'for my health'. Y axis shows 'percentage' Breastfeeding knowledge, such as knowledge on breastmilk benefits, colostrum and recommended duration, was assessed by 9 questions and for each question, women received 0 for the wrong response and 1 for correct answer. Knowledge levels were categorized into Low (score 1-3), Medium (score 4-6) and High (score 7-9) c Measuring breastfeeding self-efficacy with 33 items. Total scores range from 33 to 165, with higher scores indicating higher levels of breastfeeding self-efficacy. Scores levels were categorized into Low (score 1-82), and High (score 83-165) CI, confidence interval *p < 0.05; **p < 0.01; *** p < 0.001 by chi-squared test 
Qualitative study findings
The interviews generated 7 themes about pregnant women's intention to EBF. Table 3 lists the themes and cites quotes for each theme. Women generally had high awareness of the benefits of breastmilk and mentioned benefits as 'good for child's physical health' followed by 'better memory' while none of them mentioned breastmilk as 'benefits to mothers'. Recommended duration of breastmilk was mentioned correctly as 6 months. Apparently, women with higher breastfeeding knowledge were more eager to practise EBF than women with low knowledge (Table 3 , themes 1 and 2). All women planned to breastfeed and the majority intended to EBF for approximately 3 to 5 months. All women perceived work was the main obstacle to EBF due to not enough maternity leave especially in private sector and the lack of breastfeeding supporting environment (Table 3 , theme 3). If a woman had worries about the quantity of breastmilk flow, she could not decide her intended feeding pattern during the interview. Some women told stories about 'painful mastitis' experienced from a previous pregnancy and were willing to give breastmilk only if they did not suffer pain (Table 3 , theme 4). Regarding sources of knowledge, the majority of the respondents mostly described family members (mothers, Breastfeeding knowledge, such as knowledge on breastmilk benefits, colostrum and recommended duration, was assessed by 9 questions and for each question, women received 0 for the wrong response and 1 for correct answer. Knowledge levels were categorized into Low (score 1-3), Medium (score 4-6) and High (score 7-9) c Measuring breastfeeding self-efficacy with 33 items. Total scores range from 33 to 165, with higher scores indicating higher levels of breastfeeding self-efficacy Scores levels were categorized into Low (score 1-82), and High (score 83-165) CI, confidence interval *p < 0.05; **p < 0.01; *** p < 0.001 by chi-squared test mothers-in-law, sister), health staff and printed media (Table 3 , theme 5). The internet as a source of knowledge was rarely mentioned. Though health staff were mentioned as a source of knowledge, women perceived that doctors and nurses from the hospital clinic were too busy to be asked questions (Table 3 , theme 6). None of them claimed to have an issue concerning trustworthiness and reliability of the information they received. Evidently, if women said they had high confidence to practice EBF, they subsequently reported their intention to EBF despite challenges (Table 3, theme 7) .
Discussion
This study found that mothers' intention to EBF was significantly associated with women's working status, her knowledge level, household wealth index and obtaining knowledge from health staff or mobile internet. From the qualitative study, we found that returning to work was the main barrier to EBF; health staff and printed media were the most commonly reported reliable sources of information, and women with more knowledge about the benefits of breastfeeding had higher intentions to EBF than those with less knowledge. This information is important because we have identified several key factors associated with women's intention to EBF, which can help to target interventions to support EBF and the finding that women perceived work as a barrier to EBF is the important information to advocate the better support for breastfeeding in the workplace. Since the intention to breastfeed is a positive predictor for breastfeeding initiation and actual duration of breastfeeding [19] [20] [21] , understanding these factors will help health policy makers or clinicians to develop better policies and programs to support EBF. 1. Majority of the women were aware of the benefits of breastmilk and duration to practice EBF, and physical health was mentioned as a main benefit. "I will give breastmilk for my child's sake. I heard it prevents diarrhea and illness. Child could be strong, healthy and intelligent if I give breastmilk. It will increase bonding between mother and baby." (A pregnant woman, had previous breastfeeding history, unemployed).
2. Women reported higher awareness of the benefits of breastfeeding.
"I heard that breastmilk should be given exclusively for six months. I will not add water or formula milk till my child is six months old as suggested. I think breastmilk alone has sufficient nutrients for my baby.
I can also save money as I don't need to spend on formula milk." (A pregnant woman, had no previous breastfeeding history, unemployed).
3. Work as the main perceived barrier to practice EBF. "Work is the main barrier. I sell fried rice and could take time off only 4-6 weeks after delivery. How could I breastfeed if there are a lot of customers." (A pregnant woman, had previous breastfeeding history, street food seller). "I work in a private company and get 2 months' maternity leave. It's impossible for me to give breastmilk exclusively for six months." (A pregnant woman, had previous breastfeeding history, employed).
4. Previous breastfeeding experience and concern for breastmilk supply play as influencing factors.
"I had difficulties in breastfeeding last time due to mastitis and very painful. If I suffer mastitis this time, I might add formula milk." (A pregnant woman, had previous birth history employed). "Not sure whether I will have enough breastmilk because my breasts are small. This is my first pregnancy and hard for me to decide now. If I don't have enough milk flow, formula milk will be an option." (A pregnant woman, had no previous breastfeeding history, unemployed).
5. Health staff, family members and printed media were identified as the main sources of breastfeeding information.
"I receive breastfeeding information mostly from health staff, billboard, pamphlet and magazines. I love reading billboard especially if my favorite actress posts in it. My main information source is my sister who has experience in breastfeeding." (A pregnant woman, had no previous birth history, employed).
6. Feedback on health staff as a source of information. "I was always told to give breastmilk as it is good for baby by the doctors or the nurses when visiting antenatal clinic. I want to know more. I want to know… why we shouldn't add water and what should I do, if baby cries or has hiccough or say, I don't have enough milk. I saw others gave formula milk and seems their children are okay. Hospital staff are very busy and have limited time, I could not ask them (for more information)." (A pregnant woman, had previous breastfeeding history, unemployed).
7. Perceived self-efficacy to EBF. "I think I could manage to breastfeed easily as I am not working and my husband supports me. My mother breastfed me when I was young and I am ready to feed breastmilk to my baby. I am confident." (A pregnant woman, had no previous breastfeeding history, unemployed).
The main strength of the study was the use of a mixed method approach to understand the factors influencing pregnant women's intention to EBF. This approach gave the researchers a greater depth of understanding about the factors associated with intentions to EBF, which would not have been captured by using a survey alone. For example, factors such as 'unsure to practice EBF due to mastitis in previous breastfeeding' and 'printed media as a reliable source of knowledge' were not found to be associated with women's intention to EBF in the survey data analysis. Another important strength was our approach to minimize selection bias by randomly choosing pregnant women from hospital antenatal care waiting areas. Our selection of the largest public women's hospital in Myanmar helped ensure we obtained a sample of women of various socio-economic backgrounds. To ensure a high quality quantitative data, we used digital data capture with a Commcare application [28] that reduced human errors with recording respondents' responses and sped up data processing. By having a bilingual investigator (MPH), who translated the Burmese transcripts into English ensured appropriate translation that captured the detailed meaning of the participants' words. This ensured that all the investigators could access the qualitative data and contribute to the qualitative analysis.
The main limitation was the cross-sectional design that prevented establishing causal relationship between the factors examined and women's intention to EBF. Another possible limitation is that we failed to ask about 'mobile internet as a source of knowledge' in the survey although we identified this as an important information source for the women in the qualitative study. As the data was collected from only one hospital, we acknowledged that it could be a limitation for generalization of our study findings. The hospital selected for the recruitment, is the largest public hospital providing free quality delivery care service. It has a patient population with diverse ethnic and socio-economic backgrounds, with women presenting to the hospital from all over the country, including both rural and urban slum areas. Like our survey findings about work as the barrier to EBF, other studies have similarly reported that maternal work outside the home is a critical factor with a potentially strong influence on breastfeeding intention and duration [9, 12, 33] . Our qualitative study also revealed work as the major barrier to intentions to EBF and captured some additional information. For example, maternity leave in the private sector was found to be only 10-12 weeks and for a poor and self-employed woman; returning to work to earn a daily income might be more important than EBF, regardless of her awareness level. Other qualitative studies conducted in the United States [34] and Myanmar [35] have also highlighted that maternal work was the main barrier to practice longer EBF. Based on the study findings, we suggested to develop or enforce a more concrete social welfare policy in Myanmar, to help working mothers, through the provision of breastfeeding friendly facilities at both public and private sectors and enough maternity leave in the private sector. In Myanmar, maternity leave was legally increased from three to six months for government employees in 2014. As the policy does not apply to the private sector, more support from the private sector employers is needed. During interviews with two pregnant mothers from the private sector, short maternity leave was reported as a main challenge for EBF. 'Providing a simple support as a breastfeeding room could contribute to the long-term productive capacity of your businesses' is a message we think should be share with private sector employers. Several studies have reported that economic status is an influential factor for women's intention to EBF and the duration of EBF. In our study, women from higher economic status had higher intention to EBF which is similar to other earlier studies [36, 37] . In contrast, some studies reported that women from low income families had higher breastfeeding duration, or income level did not have a significant role for women's breastfeeding practice [38, 39] .
To date, several studies reported that, in general, mothers with high breastfeeding knowledge and awareness levels have longer duration of EBF [9, 20, 21] . Similar to a study in Australia [12] , our study found that breastfeeding knowledge level influenced women's intention to EBF for six months. Our study revealed that particular sources of knowledge, such as health staff and mobile internet were found to be significantly associated with women's intention to EBF. Un like a study in China, we did not find sources, such as printed media, families and friends were associated with intention to EBF [9] . In our study, health staff were found to be an important source of knowledge to support the women's intention to EBF. A Cochrane meta-analysis from 29 countries suggested that support from health professionals increased the duration of breastfeeding up to the first 6 months postpartum [40] . It is worth noting that some women in our study claimed that health staff were too busy to be approached to get further breastfeeding information, although the women perceived the staff as a reliable source, similar to the interview findings from the Chinese study [9] . Our findings indicate that health care providers should provide enough breastfeeding related information to the pregnant mothers. Otherwise, as suggested by a literature review, if women have inadequate and inconsistent information, health staff support could have a negative impact on breastfeeding [41] . Health staff should spend more time to provide breastfeeding education and individual counselling during clinic visits but a mobile communication platform (mHealth) should be used as an additional channel of communications in promoting breastfeeding practice.
Little is known about the role of mobile internet in promoting breastfeeding in Myanmar. Myanmar had a low mobile phone ownership with only 2% mobile penetration rate in 2011 and earlier breastfeeding promotion studies in Myanmar did not focus on mobile phone related information. But mobile penetration has risen sharply since 2013, with 49% of adults in Myanmar owning a mobile phone in 2014 [42] and our study provides new and useful information for policy planners in Myanmar. Ethnicity and breastfeeding self-efficacy level variables were associated with women's intention to EBF in the bivariate analysis (Table 1) . Ethnicity was associated with breastfeeding duration in the United States study [36] and self-efficacy to breastfeed was associated with intention to breastfeed [11, 19, 43] .
As the most commonly reasons given by respondents for their intentions to EBF were based on their perceptions of EBF could have positive effects on children' physical health, breastfeeding educational context should be emphasized to the facts that maintaining EBF practice will have benefits for mothers' health and children's cognitive function. As our study examines intention to EBF before delivery, further research is needed to examine whether women with the intention to EBF for six months practice EBF after delivery.
Conclusions
Intention to EBF amongst a sample of women in Yangon, Myanmar was influenced by occupation, household wealth, knowledge level and sources of knowledge from health staff or mobile internet. Breastfeeding promotion programs should target the poor, working women, and women with low breastfeeding knowledge, and health messages should be delivered via health staff and mobile internet. Facilities and support for breastfeeding at workplace should be improved. 
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